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Heat transfer analysis and its validation of surfaces heating for resins by
carbon dioxide laser irradiation

NAGATSU Yoshiyuki, OTA Yukihiro, SUZUKI Yusuke, ATSUMI Hiroyasu,
YAMASHITA Kiyomitsu and UETA Hiroyasu

For the optimization of laser processing conditions, the application of CAE seems more promising. In this study,
we evaluated the following error factors of heat transfer analysis and modeling for surface heating of polycarbonate
(PC) by carbon dioxide laser irradiation: (1) systematic errors of infrared thermometers derived from transmission
of radiated emissions; (2) model errors for laser surface heating; and (3) a method of measuring heat transfer
coefficients. In addition, we conducted analysis of laser scanning and estimated the thermal distributions. As a

result, the prediction errors of surface temperature rise was less than 10%
Keywords : CAE, heat transfer analysis, carbon dioxide laser, infrared thermometer, finite difference method
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